Mechanism of secalonic acid D-induced inhibition of transcription factor binding to cyclic AMP response element in the developing murine palate.
Regulation of gene expression via the protein kinase A (PKA) pathway is mediated through Ser133 phosphorylation of the transcription factor (TF), cAMP response element (CRE) binding protein (CREB). Secalonic acid D (SAD), a mycotoxin causing cleft palate (CP), induces phosphorylation of palatal CREB in vivo. SAD-induced increase in phosphoCREB (pCREB), however, is associated with decreased binding of TF to CRE in vivo. Mechanism(s) involved in these two effects of SAD were studied using palatal nuclear extracts (PNE). Stimulation of CREB phosphorylation by SAD was confirmed in vitro in both cell culture and cell-free systems, and this phosphorylation was not altered by currently known CREB kinase (PKA, CaMK, MEK, p38MAPK, PKC) or phosphatase inhibitors. SAD-induced increase in pCREB, however, was associated with decreased TF binding to CRE in vitro. Two-dimensional gel analysis ruled out additional inhibitory phosphorylations. Addition of SAD to PNE following an increase in PKA-phosphorylated CREB resulted in reduced TF binding to CRE. Further, SAD was shown to bind directly to phosphorylated nuclear proteins (pCREB) with greater affinity. In addition, the inhibitory effect of SAD occurred with CRE of proliferating cell nuclear antigen (PCNA) gene. These studies confirm that stimulation of CREB phosphorylation by SAD does not involve sites other than Ser133 and is mediated by a novel kinase. They also indicate that SAD directly binds to CREB to inhibit its binding to CRE of genes such as PCNA. This effect could lead to reduced palatal mesenchymal cell number, smaller palatal shelf, and thus CP.